INTRODUCTION
The functional relationship between mating and aspects of reproduction other than the mere transference of semen is particularly obvious in those species which are normally dependent on coitus to stimulate either ovulation (e.g. rabbit, cat and ferret) or CL function (e.g. rat, mouse and hamster). The relationship has been investigated in a number of species (see review by Dewsbury, 1972) and these studies have indicated that the actual temporal pattern of copulation of a species may be of considerable significance to success¬ ful reproduction. The present study was undertaken to analyse the relationship between the mating behaviour of Microtus agrestis and the initiation of neuro¬ endocrine mechanisms necessary for pregnancy. These voles seemed particu¬ larly suitable for such an analysis since they ovulate reflexly (Austin, 1957; Breed, 1967) and ovulation and CL maintenance can be dissociated (Milligan, 1974a) .
MATERIALS AND METHODS
Laboratory bred M. agrestis were used in all experiments and were maintained as described by Breed (1969) . Females were normally 2-to 3-month-old virgins judged to be mature by the appearance of vaginal smears consisting of pre¬ dominantly cornified cells on 3 consecutive days (Milligan, 1974a) . Females were caged singly for at least 2 days before treatment. Daily vaginal smears 36 S. R. Milligan were classified as described by Milligan (1974a During copulation by the vole, M. agrestis (Milligan, 1974b) (Milligan, 1974b 
Autopsy
The reproductive state of each female was assessed by examining the vaginal smears during, and the ovarian structure at the end of, treatment. Following ovulation, the cornified smears typical of virgin females (Austin, 1957; Breed, 1967; Milligan, 1974a) (Richmond & Cona¬ way, 1969; Clarke, Clulow & Greig, 1970; Clulow & Mallory, 1970; Kirkpatrick & Valentine, 1970; Hasler & Banks, 1973) , is an induced or reflex ovulator (Austin, 1957; Breed, 1967; Breed & Clarke, 1970a (Everett, 1961; Conaway, 1971 (Milligan, 1974a) , limited amounts of mating (Exps 1 and 2) and injections of LH-RF (Exp. 3) or LH (Milligan, 1974b) . The life-span of these CL is in marked contrast to that of the CL associated with pregnancy or pseudopreg¬ nancy (Breed & Clarke, 1970b ; see also Table 4 , first line) and they are unable to support a decidual reaction (Milligan, 1974b) . (cat-Greulich, 1934; minkEnders, 1952; rabbit-Carlyle & Williams, 1961) , but previous attempts to induce ovulation by this technique in M. californicus (Greenwald, 1956) , M. agrestis and Clethrionomys glareolus (Clarke & Clulow, 1973) (Milligan, 1974a) are both able to induce ovulation suggests that other stimuli may be involved.
Genital stimulation was able to mimic, however, that part of the mating process that causes the development of functional CL. A single intromission or an injection of LH-RF normally gave rise only to short-lived CL, but if either of these ovulatory stimuli was followed by mechanical stimulation, a high pro¬ portion of females developed functional CL (Exps 2 and 3). Simple artificial mechanical stimulation also may induce pseudopregnancy in the rat, mouse, hamster and Mongolian gerbil (De Feo, 1966; Diamond & Yanagimachi, 1968; Diamond, 1970; Wu, 1974) . In the mouse, the ejaculatory reflex is the effective copulatory stimulus (McGill & Coughlin, 1970; McGill, 1972) , and in the hamster, mating provides a more effective stimulus than mechanical stimulation (Diamond & Yanagimachi, 1968) . To what extent the regimen of stimulation used in the present study provided the same effective stimuli as copulation is uncertain, but ejaculation was neither necessary, nor necessarily sufficient, to induce the maintenance of the CL (Exp. 1). Cornified epithelial spines, similar to those described in rats (Beach & Levinson, 1950) , occur on the glans penis of microtine rodents (Hooper & Hart, 1962) , including the male voles of our laboratory colony (Milligan, 1974b) . These spines may be involved in the induction of neuroendocrine mechanisms leading to ovulation and luteal maintenance (Zarrow & Clark, 1968 (Everett, 1961) , and the CL of the rat and the hamster, like those of the vole, retain the capacity for the development of full secretory function for some time after ovulation (Nikitovitch-Winer & Everett, 1958; Greenwald, 1963; Staples, 1965) . In addition, the distinction between the nature of ovulation in the vole and these other animals is not absolute, as induced ovulations can also occur in rats (e.g. Zarrow & Clark, 1968; Aron, Roos & Asch, 1970; BrownGrant, Davidson & Greig, 1973) and possibly in mice (Allen, 1922; Togari, 1927) .
